MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  OF  STANDARDS- 1963-A 


AD-A1S9  622 


er»j »j "j. "  i  ■  «  ■  11  ■  k  i n >  i ■  u ■  v  ■!  ■. »■  i  ■  u pi  ■  i  ■ « ».i' «  ^ i- ir» y- i ■  i.  ■  a •  w ..w »ji ■> ■w.u.’jj -j ■_> ■.,■■  -.. .j  v ... -. ., 


OTIC  FILE  COPY 


Institute  Report  Nc.  248 


Teratogenic  Potential  of  4-Nitrophenyl  Methyl  Phenyl 
Phosphinate  (MPP)  in  Rats 


Valerie  G.  Coppes,  BS 
Martha  A.  Hanes,  DVM,  CPT  VC 
and 

Don  W.  Korte,  Jr.,  PhD,  MAJ  MSC 


ess 


MAMMALIAN  TOXICOLOGY  BRANCH 
DIVISION  OF  TOXICOLOGY 


|\  DEC  2  8  B87 


W  c 


Toxicology  Series:  63 


OCTOBER  1987 


o 


letterman  army  institute  of  research 

PRESIDIO  OF  SAN  FRANCISCO,  CALIFORNIA  94129 


87  12  14  091 


|  T.iia  document  boa  b*M  approved 
;  ton  pnMo  raUaw  and  nte]  Mi  ( 


-'A 


a-J 


•  -  4 


4 


Teratogenic  Potential  of  4-Nitrophenyl  Methyl  Phenyl  Phosphinate  (MPP)  in  Rats 
(Toxicology  Series  63)— Coppes,  Hanes,  and  Korte 


Reproduction  of  this  document  in  whole  or  in  part  is  prohibited  except  with  the  permission 
of  the  Commander,  Letterman  Army  Institute  of  Research,  Presidio  of  San  Francisco, 
California  94129*6800.  However,  the  Defense  Technical  Information  Center  is  authorized  to 
reproduce  the  document  for  United  States  Government  purposes. 

Destroy  this  report  when  it  is  no  longer  needed.  Do  not  return  to  the  originator. 

Citation  of  trade  names  in  this  report  does  not  constitute  an  official  endorsement  or  approval 
of  the  use  of  such  items. 

In  conducting  the  research  described  in  this  report,  the  investigation  adhered  to  the  "Guide  for 
the  Care  and  Use  of  Laboratory  Animals, H  as  promulgated  by  the  Committee  on  Revision  of 
the  Guide  for  Laboratory  Animal  Facilities  and  Care,  Institute  of  Laboratory  Animal 
Resources,  National  Research  Coaadl. 


This  material  has  been  reviewed  by  Letterman  Army  Institute  of  Research  and  there 
is  no  objection  to  its  presentation  and/or  publication.  The  opinions  or  assertions 
contained  herein  are  the  private  views  of  the  author(s)  and  are  not  to  be  construed  as 
official  or  as  reflecting  the  views  of  the  Department  of  the  Army  or  the  Department 
of  Defense.  (AR  360-5) 


Commanding 


This  document  has  been  approved  for  public  release  and  sale;  its  distribution  is  unlimited. 


REPORT  DOCUMENTATION  PAGE 


Uirm  App/O.t'lf 

om»  n o  o>oa  ni as 

I  id  Date  lun  10  10(16 


1j  REPORT  SECURITY  CLASSIFICATION 
UNCLASSIFIED 


2j  security  classification  authority 


2b  DECLASSIFICATION  /downgrading  scheoule 


4  PERFORMING  ORGANIZATION  REPORT  NUM8ER(S) 
LAIR  Institute  Report  No.  248 


ba  NAME  OF  PERFORMING  ORGANIZATION 
Mammalian  Toxicology  Branch 
Division  of  Toxicology 


6c  ADDRESS  iCify,  State,  and  ZIP  Coat) 


6b  OFFICE  SYMBOL 
(If  applicable) 

S3RD-U  L-TO-M 


Letterman  Army  Institute  of  Research 
Presidio  of  San  Francisco,  CA  94129-6800 


tb  restrictive  markings 


j  DISTRIBU  T  ION  /  AVAILABILITY  OF  REPORT 

THIS  DOCUMENT  HAS  BEEN  APPROVED  FOR  IDBIJC 
RELEASE  AND  SAI£:  ITS  DISTRIBUTION  IS 
UNLIMITED 


5  MONITORING  ORGANIZATION  REPORT  NuMBER(S) 


7a  NAME  OF  MONITORING  ORGANIZATION 

CJ  S  Army  Biomedical  Research  and 
Development  Laboratory 


7b  ADDRtSS  (City,  State,  and  ZIP  Code) 

Fort  Detrick,  MD  21701-5010 


8a.  NAME  OF  FUNDING /SPONSORING 

ORGANIZATION  u  s  Army  Medical 
Research  and  Development  Com. 


8c.  ADDRESS  (City,  S tate,  and  ZIP  Code) 


8b  OFFICE  SYMBOL  9  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(if  applicable)  I 


10.  SOURCE  OF  FUNDING  NUMBERS 


PROGRAM 

PROJECT 

TASK 

WORK  UNIT 

Fort  Detrick,  MD  21701-5010 

ELEMENT  NO 

NO 

NO 

ACCESSION  NO 

304 

11.  title  ( include  Security  Classification) 

Teratogenic  Potential  of  4-Nitrophenyl  Methyl  Phenyl , Phosphinate  (MPP)  in  Rats 


12  PERSONA'.  AUTrtOR(S) 

Valerie  0 .  Coppcs,  BS;  Martha  A.  Hanes,  DVM,  CP 


13a  type  OF  RcPORT  13b  TIME  COVERED 

Institute  FROM  31/8/82  TO  15/3/83 


16  SUPPLEMENTARY  NOTATION  / 


VC;  Don  W.  Kortc,  dr,  PhD,  MAd  ,  MSC 


IS  PAGE  COUNT 
74 


C0SATI  CODES 


GROUP  SUB-GROUP 


w 


RACT  ( Continue  on  reverse  if  necessary  and  identify  by  block  number) 


The  Teratogenic  potential  of  4jnitrophenyl  methyl  phenyl  phosphinate  (MPP)  was  tested  in 
pregnant  Sprague^foawley  rats.  MPP  was  administered  by  oral  ejavage  on  Days  6  through  15 
ot  gestation.  Dose  levels  tested  were  0,  0.12,  1.25,  and  3.12  mg/kg/dny.  The  vehicle 
contained  21.5%  Tween  80,  18.5%  absolute  ethanol,  37.5%  50  mM  citrate  buffer,  and  22.5% 
distilled  water.  Fetuses  were  delivered  by  cesarean  section  on  Day  20  and  weighed, 
examined  externally,  and  either  processed  in  Bouin's  solution  for  visceral  examination  or 
alizarin  red  stain  for  skeletal  examination.  MPP  did  not  produce  dose-related 
teratogenic  or  embryotoxic  effects  in  Sprague-bawley  rats. 


(h- 


Cj  gvr  ’  -... 

J 


20  u  S  TRiBU  r  ON  I  AVAILABILITY  of  abstract 
m  UNCLASSIFIED  UNI  WTFD  □  SAME  AS  OPT 


“J  L  •>-  -tyU'-VOLt 

MAJ  Don  W.  Korte,  Jr. 


21  ABSTRACT  security  CLASSIFICATION 

n  onr  usfrs  UNCIASSIFIED 


.:o  ‘.c  a—u'.t  (iniiude  Bii'J  vOde)  22  c  OFFiCE  Symbol 

415  561-2963  SGRD-UL-T 


00  FORM  1473,  34  var 


5i  Ak'h  to  (iyn  Ot*  uStfU 

Ail  otner  eaitions  .»re  0D\oieTe 


v;r,q ITV  C;A$S>CiCAr:ON  0*  tm.s  page 


ABSTRACT 

P'.ie  Ler.itogenic  potential  of  4-nitropheny  I  metiiyl  phenyl 
phosphi  nate  (MPP)  was  tested  in  pregnanL  Sprague-Uawley  r.Us.  MPP  was 
administered  by  oral  gavage  on  Days  6  through  15  of  gestation.  Dose 
levels  tested  were  0,  0.12,  1.25,  and  3.12  mg/kg/day.  The  vehicle 
contained  21.5%  Tween  80,  18.5%  absolute  ethanol,  37.5%  50  mM  citrate 
buffer,  and  22.5%  distilled  water.  Fetuses  were  delivered  by  cesarean 
section  on  Day  20  and  weighed(  examined  externally,  and  either 
processed  in  Bouin's  solution  for  visceral  examination  or  alizarin  red 
stain  for  skeletal  examination.  MPP  did  not  produce  dose-related 
teratogenic  or  embryotoxic  effects  in  Sprague-Dawley  rats. 
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during  the  period  of  organogenesis. 
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Teratogenic  Potential  of  4-NLL ropheny 1  Methyl  Phenyl  Phosphinate  in 
Rats  —  Coppes  et  al 


0 rganophosphinate  compounds  are  being  evaluated  as  prophylactic 
agents  in  organophosphate  poisoning  because  of  several  disadvantages 
associated  with  conventional  carbamate  prophylaxis.  The  spontaneous 
rate  of  reactivation  of  carbamylated  cholinesterase  is  relatively  rapid 
with  a  t  1/2  for  hydrolysis  of  15  to  50  minutes  (!)•  Consequently, 
there  is  no  significant  oxime  effect  on  spontaneous  reactivation  of  the 
carbamylated  enzyme  (2).  Phosphiny lated  cholinesterases  are 
reactivated  more  slowly  with  a  t  1/2  for  hydrolysis  of  105.0  to  278.1 
minutes  (3).  Therefore,  oxime  therapy  significantly  accelerates  the 
rate  of  spontaneous  reactivation  of  the  phosphiny lated  enzyme  (2).  One 
of  the  phosphinates,  4-ni t ropheny 1  methyl  phenyl  phosphinate  (MPP),  was 
selected  for  toxicologic  evaluation  based  on  the  results  of  efficacy 
studies.  LAIR  was  tasked  to  conduct  the  acute,  subchronic,  and 
teratogenic  testing  of  MPP.  This  report  presents  results  of  a  study  to 
assess  the  teratogenic  potential  of  MPP. 

Objective  of  the  Study 

The  purpose  of  this  study  was  to  determine  the  teratogenic  and 
embryotoxic  potential  of  MPP  In  pregnant  Sprague-Uawley  rats  when 
administered  orally  during  the  period  of  organogenesis. 


MATERIALS 
Test  Substance 

Chemical  Name:  4-Nitropheayl  Methyl  Phenyl  Phosphinate 

Chemical  Abstract  Service  Registry  No.:  None 

MolecuLar  Structure  C,.H.„N0.P 

13  12  4 


Molecular  Weight:  277.2 


Coppes  —  2 

Source:  Ash  Stevens  Inc. 

Detroit,  Michigan  48202 

Lot  No.:  XL  1X-40 

Contaminants :  None  detected 

Physical  State/Color:  Fluffy  white  crystals 

Stability:  Unstable  at  neutral  and  basic  pH.  Stable  in  acidified 

solution. 

Other  test  substance  information  is  presented  in  Appendix  A. 

Rat lonale  for  S election  of  the  Vehicle 

MPP  is  hydrolyzed  in  alkaline  solutions.  A  vehicle  was  selected 
which  would  solubilize  and  stabilize  the  MPP.  The  vehicle  selected  was 
the  same  one  used  in  the  subchronic  study  (4).  It  contained  21.3% 
polysorbate  80  (Tween  80),  18.5%  absolute  ethanol,  37.5%  50  mM  citrate 
buffer  (pH  3.2),  arid  22.5%  distilled  water. 

Additional  information  about  the  vehicle  appears  in  Appendix  A. 


Animal  Data 


Young  adult  -iprague-Dawley  rats  were  obtained  from  Banti  n-Kingman, 
Fremont,  CA.  The  study  was  conducted  in  two  phases  due  to  the  number  of 
animals  required.  Eighty-five  female  and  41  male  Sprague-Dawley  rats 
were  assigned  to  Phase  I  and  103  females  and  52  males  to  Phase  II.  Two 
females  from  Phase  I  and  6  females  from  Phase  II  were  selected  at 
random  for  quality  control  necropsy.  Animals  were  Identified  by 
sequentially  numbered  metal  eartags.  The  weight  ranges  of  rats  were  as 
f  o  l  lows : 


Phase  _ Receipt _  Start  of  Breeding 

Females  Males  Females  Males 

(gw)  (gn)  (gm)  (gra) 


I  250-290  249-286  261-331  406-504 

II  193-308  223-299  240-327  391-589 


A  1’imnirri  lit  ly  pert  ormod  positive  control  study  established  the 
•■’prague-D.iw  ley  rat  as  a  sensitive  test  system  for  teritoLogy  studies  at. 


Coppes 


LATR  (5).  Historic  data  on  sporadic  malformations  in  rats  have  been 
well  documented  (6). 

Husbandry 

Upon  arrival  at  LAIR,  rats  were  housed  individually  in  wire  mesh 
rack  cages  with  automatic  water  dispensers  for  the  quarantine  period. 
Animals  were  fed  Purina  Certified  Rodent  Chow  5002  (Ralston  Purina 
Company,  St  Louis,  MO)  and  tap  water  ad  libitum  throughout  the  study. 
No  contaminants  or  naturally  occurring  substances  were  expected  to 
influence  the  study.  During  breeding  1  male  and  2  females  were  placed 
in  polycarbonate  cages  with  hardwood  chip  bedding,  wire  lids,  and  water 
bottles.  After  breeding  the  males  were  returned  to  the  wire  mesh  rack 
cages;  the  females  remained  in  the  polycarbonate  cages  (2  females  of 
the  same  dose  group  and  breeding  date  per  cage). 

In  Phase  I,  room  temperature  ranged  between  64  and  74°F  (17.8  and 
23.3°C)  and  relative  humidity  between  58  and  77%.  In  Phase  II, 
temperature  ranged  between  68  and  74®F  (20.0  and  23.3°C)  and  relative 
humidity  ranged  between  47  and  70%.  Several  times  during  Phase  II  the 
relative  humidity  spiked  to  90%  for  a  short  period  of  time.  The 
fluctuation  of  relative  humidity  is  not  expected  to  have  an  impact  on 
the  outcome  of  the  study.  The  photoperiod  was  13  hours  of  light  per 
day  (0630-1930  hours). 


METHODS 

Methods  used  are  described  In  detail  in  LAIR  Teratology  Testing 
Procedure  0P-STX-40  (7)  and  were  in  accordance  with  Food  and  Drug 
Administration  Guidelines  for  Reproduction  Studies  for  Safety 
Evaluation  of  Drugs  for  Human  Use  (8). 

Acclimation 

Females  were  acclimatized  before  start  of  breeding  for  8  and  18 
days  for  Phases  I  and  II,  respectively.  Males  were  acclimatized  for  at 
least  6  weeks. 

Group  Assignment 

Females  w^re  assigned  to  groups  according  to  LATR  OP-ISG-21  "Animal 
Randomization  Procedure"  (9)  on  the  Data  General  ECLIPSE  C/330 
computer.  Twenty  random  sequences  of  numbers  corresponding  to  the 
number  of  dose  groups  were  generated.  When  females  became  sperm 
positive,  they  were  assigned  to  the  dose  group.  Animals  were  selected 
for  quality  control  necropsy  according  to  a  random  number  table. 


Dose  Levels 


Dose  Levels  tested  were  0,  3.12,  1.23,  and  0.12  mg/kg/day.  Spern- 
positlve  females  were  dosed  daily  between  0800-1200  hours  from  Day  6 
through  Day  13  of  gestation  by  oral  intubation  using  an  18-gauge,  3- 
inch  gastric  gavage  needle  (Popper  and  Sons,  Inc,  New  Hyde  Park,  NY 
11040).  Dosing  was  conducted  without  sedation  or  anesthetization  of 
the  animals*  The  test  compound  was  administered  orally  as  this  is  the 
expected  human  exposure  route.  The  dose  for  each  female  was  based  on 
the  Day  6  (Day  0  was  the  day  sperm  were  detected  in  vagina)  body 
weight,  and  that  dose  was  used  throughout  the  dosing  period.  Doses 
were  calculated  by  a  program  on  a  Hewlett-Packard  98A  calculator.  The 
vehicle  control  was  given  .it  a  constant  volume  of  1  ml  per  animal. 
Phase  I  females  were  dosed  from  19  Oct  82  through  30  Oct  82.  Phase  II 
females  were  dosed  from  14  Feb  83  through  27  Feb  33. 

Compound  Preparation  and  Analysis 

A  quantity  of  vehicle  sufficient  for  the  entire  dosing  period  of 
each  phase  was  prepared.  Stock  solutions  of  10  mg/ml  test  compound 
were  prepared  on  18,  22,  and  28  Oct  82  for  Phase  I  and  on  13  and  18  Feb 
83  for  Phase  II.  These  solutions  were  diluted  with  vehicle  to  obtain 
concentrations  of  1.0  mg/rnl  for  the  high  dose  group,  0.4  mg/ml  for  the 
mid  dose  group,  and  0.04  mg/ml  for  the  low  dose  group.  Aliquots  of  the 
dosing  solutions  and  vehicle  were  pipetted  into  separate  vials  for  each 
day  of  dosing  and  refrigerated  to  prevent  contamination  and 
decomposition.  He  lore  dosing  the  animals,  the  vials  for  that  day  were 
placed  in  a  beaker  of  hot  tap  water  for  15  to  30  minutes  to  bring  the 
solutions  to  room  temperature.  The  MPP  solutions  were  assayed  for 
hydrolyzed  phosphinate  by  measuring  its  decomposition  product,  p- 
n i t rophenol ,  with  a  Gilford  Model  24U0-S  spectrophotometer  (Appendix 

A). 


Breeding 

After  the  quarantine  period,  each  male  was  placed  in  the  breeding 
cage  with  2  females*  Females  were  checked  each  morning  for  evidence  of 
insemination.  Day  0  for  each  female  was  the  day  sperm  were  observed  in 
her  vaginal  smear.  Sperm-positive  females  were  assigned  to  dose  groups 
as  previously  described.  Sper.n-poslti ve  females  were  separated  from 
the  males  and  placed  with  another  female  of  similar  breeding  date  and 
same  dose  group. 

The  breeding  period  was  3  days  for  Phase  I  and  5  days  for  Phase  if. 
Matings  were  terminated  when  adequate  numbers  of  females  were  sperm 
positive.  i'luise  I  email's  which  were  not  sperm  positive  al  the 
completion  of  the  breeding  period  were  removed  from  the  study. 
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Cesarean  Section  Procedure 


Dams  were  weighed  and  euthanized  with  CO-  gas  on  Day  20  of 
gestation.  Non-pregnant  females  were  examined  and  removed  from  the 
study.  Gravid  uteri  were  examined  for  number  and  placement  of 
implantation  sites,  resorptions,  and  live  and  dead  fetuses.  Corpora 
lutea  were  not  counted.  The  uterus  and  ovaries  were  removed,  the  dam 
examined  for  gross  visceral  signs  of  toxicity  and  reweighed.  Fetuses 
were  assigned  alternately  to  either  skeletal  or  visceral  examination. 
Each  fetus  was  sexed,  weighed,  and  examined  externally. 


Fetuses  assigned  for  skeletal  examination  were  placed  in  70% 
ethanol  for  several  hours  and  eviscerated.  They  were  then  processed  by 
the  alizarin  red  S  staining  technique  of  Crary  (10).  After  processing, 
the  specimens  were  stored  in  glycerol  with  a  few  crystals  of  thymol  to 
inhibit  bacterial  and  mold  growth.  Fetuses  assigned  for  visceral 
examination  were  placed  in  Bouin's  solution.  The  body  walls  were 
pierced  to  allow  penetration  of  the  fixing  solution. 


Observations  and  Records 


Pregnant  females  were  weighed  on  Day  0  and  every  other  day  through 
Day  20.  Males  were  weighed  weekly.  Females  were  observed  daily  from 
Day  0  through  Day  20  for  clinical  signs  of  toxicity,  abortion,  or 
premature  delivery.  Clinical  signs  were  not  recorded  for  Phase  I 
animals  except  at  cesarean  section.  Date,  time,  and  amount  of  dosing 
solution  administered  were  recorded  during  the  daily  dosing  on  Days  6 
through  15.  At  sacrifice,  uterine  data,  body  weight,  and  results  from 
gross  examination  of  the  dam  were  recorded.  The  gravid  maternal  weight 
was  termed  the  "Gravid  Day  20"  weight.  The  maternal  weight  after 
removal  of  the  uterus  and  fetuses  was  termed  the  "Corrected  Day  20" 
weight . 


Fetal  weight,  sex,  and  external  examination  findings  from  live 
fetuses  were  recorded.  Bouin's  fetuses  were  examined  under  low 
magnification  by  the  modified  Wilson  freehand  razor  blade  sectioning 
technique  (11).  The  alizarin  skeletons  were  examined  under  low 
magnification  on  a  light  box  for  degree  of  ossification,  malformations, 
and  alignment.  The  numbers  of  ossified  sternebrae,  ribs,  caudal 
vertebrae,  metacarpals,  and  metatarsals  were  counted. 


Schedule  of  Study  Events 


The  study  was  divided  into  2  phases  to  allow  adequate  time  for 
animal  care,  fetal  processing,  and  fetal  examination.  Upon  arrival 
several  animals  from  each  phase  were  sent  for  quality  control  necropsy. 
The  historical  listing  of  study  events  is  given  in  Appendix  B. 
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Statistical  Analysis 

The  data  were  analyzed  with  BMDP  software  on  a  Data  General  ECLIPSE 
C/330  computer  (12).  Methods  used  are  described  by  Hollander  and  Wolfe 
(13).  Data  from  both  phases  were  combined  for  analysis.  The  litter  or 
litter  mean  was  used  as  the  experimental  unit.  All  tests  were  run  at 
the  .05  level  of  significance.  In  this  report  the  term  "significant" 
Indicates  a  statistically  significant  difference. 

The  maternal  body  weights,  weight  changes  (Corrected  Day  20  -  Day 
0),  and  fetal  weights  were  compared  by  one-way  analysis  of  variance. 
The  variability  of  groups  was  compared  using  Levene's  test  for  equal 
variances.  If  a  significant  result  was  obtained  with  Levene's  test, 
the  Welch's  test  was  performed.  The  fetal  examination  findings  were 
compared  by  the  Chi-Square  analysis.  When  differences  were  obtained 
with  the  Chi-Square  analysis,  the  Fisher's  Exact  test  was  used  to 
compare  each  MPP  dose  group  with  the  vehicle  control.  The  number  of 
implantations,  percent  resorptions,  percent  live  fetuses,  and 
ossification  data  were  compared  by  the  Kruskal-Wallls  test. 

Deviations  from  Original  Protocol 

Phase  II  deviated  from  the  randomization  as  previously  described, 
i.e.  after  sufficient  animals  had  been  assigned  to  2  dose  groups,  these 
2  numbers  in  the  random  sequence  were  skipped.  Assignment  of  animals 
to  the  remaining  3  groups  was  continued  in  order  to  obtain  a  total  of 
20  pregnant  females  per  dose  group  (total  Phase  I  and  Phase  II).  After 
combining  Phase  I  and  II  the  number  of  pregnant  females  per  group 
ranged  from  17  to  22. 

The  original  protocol  specified  dosing  from  Day  6  through  Day  17. 
However,  in  this  study,  animals  were  dosed  from  Day  6  through  Day  15, 
the  period  of  major  organogenesis  in  the  rat.  The  dose  was  calculated 
on  the  Day  6  body  weight  rather  than  Day  0  as  stated  in  the  protocol. 
Females  were  weighed  every  other  day  instead  of  every  day.  Pregnant 
females  were  housed  2  per  cage  rather  than  gang  caged. 

These  deviations  from  the  protocol  did  not  affect  the  outcome  of 
the  study. 

Animals  Excluded  from  Study 

Due  to  inadvertent  destruction  of  Bouln's  processed  fetuses,  2 
females,  82D00759  and  82D00688,  were  eliminated  from  Phase  I.  Data 
from  the  skeletal-processed  fetuses  from  these  females  were  not 
included  in  this  report.  However,  these  data  will  be  archived  with 
other  raw  data  from  GLP  Study  #82021. 


Mine  animals  were  misdosed  and  subsequently  they  were  removed  from 
the  study.  Misdosing  was  confirmed  by  necropsy  findings.  These 
animals  are  listed  in  Appendix  0. 

KuwUata  and  Final  Report  Storage 

A  copy  of  the  final.  report,  study  protocol,  addenda,  raw  data, 
SOPs,  and  an  aliquot  of  test  compound  will  be  retained  in  the  LAIR 
Archives.  Alizarin  specimens  will  be  retained  in  LAIR  Pathology 
Archives. 


RESULTS 

Quality  Control  Necropsy 

Tissues  from  Phase  I  quality  control  rats  were  normal  by 
microscopic  examination.  Microscopic  examination  of  Phase  II  tissues 
roveaLcd  sinusitis  in  all  ft  females.  Since  all  other  tissues  were 
normal  and  weight  gain  of  the  females  was  normal,  the  remaining  females 
from  that  shipment  were  used  for  Phase  II.  The  sinusitis  appeared  to 
have  no  effect  on  the  results  of  the  study. 

Maternal  Data 

The  individual  maternal  weights  are  listed  in  Appendix  C,  and  the 
group  mean  maternal  weights  ate  presented  in  Table  1.  There  were  no 
significant  differences  in  the  weights  or  weight  gains  (Corrected  Day 
20  -  Day  0)  between  the  groups. 

There  were  no  maternal  deaths  in  any  of  the  dose  groups. 
Individual  maternal  clinical  signs  are  listed  in  Appendix  D.  Clinical 
signs  for  each  dose  group  during  the  pretreatment  (Day  0  through  Day 
5),  treatment  (Day  6  through  Day  15)  and  posttreatment  (Day  16  through 
Day  20)  periods  are  found  in  Tables  2a, b,  and  c,  respectively.  The  3 
MPP  dose  groups  exhibited  a  dose-related  increased  incidence  of 
clinical  signs  in  comparison  to  the  vehicle  control  group.  Generally, 
these  signs  were  seen  in  only  a  few  animals  per  group,  occurred 
randomly  throughout  the  dosing  period,  and  lasted  1  or  2  days. 
Clinical  signs  most  frequently  observed  in  the  MPP  dose  groups  included 
inactivity,  yellow  stained  mouth,  and  ataxia. 

The  number  of  animals  assigned  to  each  group,  number  ot  animals 
that  died  during  the  study,  and  number  and  percent  of  animals  that  were 
pregnant  are  presented  in  Table  3.  Pregnancy  rate  ranged  from  68%  in 
the  vehicle  control  group  to  96%  in  the  MPP  high  dose  group. 
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Cesarean/Fetal  Data 

The  individual  number  of  implantations,  resorptions,  percent 
resorptions,  and  number  and  percent  of  fetuses  dead  and  live  are  listed 
in  Appendix  E.  The  number,  sex,  and  mean  fetal  weight  per  litter  are 
found  in  Appendix  F.  There  were  no  differences  in  numbers  of  fetuses 
or  fetal  weights  between  groups.  These  data  are  summarized  in  Table  4. 

Each  fetus  was  examined  for  variations,  retarded  development,  and 
anomalies  both  externally  during  the  cesarean  section  delivery  and 
again  after  visceral  or  skeletal  processing.  Descriptions  of  the 
examination  findings  were  recorded.  These  descriptions  with  their 
corresponding  incidences  are  listed  in  Appendices  G,  H,  and  I  for  the 
external,  visceral,  and  skeletal  examinations.  Summaries  for  incidence 
of  each  anomaly  and  variant  appear  in  Tables  5,  6,  and  7.  Fetuses  with 
multiple  anomalies  and  variants  are  listed  in  more  than  one  descriptive 
category  but  are  counted  only  once  in  the  totals.  Appendix  J  lists  the 
number  of  fetuses  per  litter  with  anomalies  and  variants  in  tne 
external,  visceral,  and  skeletal  examination  findings.  Appendix  K 
shows  the  number  of  fetuses  per  litter  with  any  anomalies  and  variants. 
Table  8  shows  the  group  summary  of  the  number  of  fetuses  and  the  number 
of  litters  containing  fetuses  with  anomalies  and  variants  for  the 
external,  visceral,  and  skeletal  examinations  and  a  summary  of  number 
of  fetuses  and  litters  containing  fetuses  with  any  anomalies  and 
variants.  The  MPP  high  and  mid  dose  groups  had  significantly  fewer 
fetuses  with  visceral  variants,  and  the  MPP  high  dose  group  had  fewer 
fetuses  with  any  variant  than  the  vehicle  control  group.  There  were  no 
significant  differences  in  the  number  of  fetuses  with  anomalies  in  the 
high,  mid,  and  low  MPP  dose  groups  in  comparison  to  the  vehicle  control 
group. 

The  litter  mean  numbers  of  sternebrae,  caudal  vertebrae, 
metacarpals,  and  metatarsals  ossified  are  presented  in  Appendix  L  and 
the  summaries  by  group  are  presented  in  Table  9.  There  were  no  group 
differences  in  the  ossification  data. 


g  of  pregnant  animals. 

[Corrected  Day  20  weight  -  Day  0  weight] 
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Table  2a 


Maternal  Clinical  Signs  -  Pretreatment  (Days  0-5) 


Table  2b 


Maternal  Clinical  Signs  -  Treatment  (Days  6-15) 


Dosage  of  MPP  (rag/kg/day) 


Signs 


Signs  of  abortion 
Blood 

mouth/nose 
vaginal  area 
Cyanosis 

Foaming  at  mouth 
during  misdosing 
Salivation 
Gasping 
Convulsion 
Hunched  Posture 
Vomiting 
Ataxia 
Inactive 

Yellow  stained  mouth 
Yellow  stained  perianus 
Red  stained  nose/tnouth 
Sound  production 
Mass  (axillary) 

Weight  loss 


1.25  0.12 
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Table  2c 

Maternal  Clinical  Signs 
Posttreatment  and  at  Sacrifice  (Days  lb-20) 


Dosage  of  MPP 

(mg/kg/day) 

Signs 

0 

3.12 

1.25 

0.12 

Weight  loss 

1 

Sound  production 

1 

Mass  (axillary): 

granulomatous  tissue 

1 

yellow  fluid-filled 

1 

Bladder  stones 

1 

Uterus : 

enlarged,  fluid  filled 

1 

Blood  on  nose 

1 

Cyanosis 

1 

Inactive 

1 

Table  3 

Summary 

of  Maternal  Data 

Dosage  of  MPP  (mg/kg/day) 

0 

3.12 

1.25 

0.12 

Number  of  animals  assigned 

25 

23 

24 

26 

Number  of  animals  died 

0 

0 

0 

0 

Percent  of  animals  died 

0 

0 

0 

0 

Number  of  animals  pregnant 

17 

22 

20 

21 

Percent  of  animals  pregnant 

68 

96 

83 

81 
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Table  5  Coppes  -  13 

Description  and  Incidence  of  Fetal  External  Examination  Findings 


Dosage  of 

MPP 

(ing/kg/day) 

0 

3.12 

1.25 

0.12 

No. 

% 

No.  X 

No.  % 

No.  X 

No.  of  fetuses  examined 

215 

315 

238 

280 

Anomal ies 

Domed  cranium 

1 

0 

Cleft  palate 

1  0 

Protruding  tongue 

1 

0 

Variants 

Hemorrhage  on  cranium 

1 

0 

Table 

6 

Description  and 

Incidence  of  Fetal 

Visceral  Examination  Findings 

Dosage  of 

MPP 

(mg/kg/day) 

0 

3.12 

1.25 

0.12 

No  • 

Z 

No.  1 

No.  Z 

No.  X 

No.  of  fetuses  examined 

105 

154 

113 

134 

Anoraa lies 

Cleft  palate 

l  L 

Variants 

Dilated  brain  ventricles  1 

1 

Cerebral  hemorrhage 

3 

3 

2  1 

Microphthalmia 

1  1 

Small  lens 

l 

1 

Dilated  renal  pelvis 

11 

11 

9 

6 

8  7 

18  13 

Small  kidney 

6 

6 

1 

1 

2  2 
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Table  7 

Description  and  Incidence  of  Fetal  Skeletal  Examination  Findings 


Dosage  of  MPP 

(mg/kg/day) 

0 

3.12 

1.25 

0.12 

No. 

X 

No.  X 

No. 

X 

No. 

X 

No.  of  fetuses  examined 

UO 

161 

125 

145 

Anomalies 

Domed  cranium 

1 

1 

Short  maxilla 

l 

l 

with  long  mandible 

Variants 

Incomplete  ossification: 

Cranium 

14 

13 

15  9 

6 

5 

8 

6 

Vertebral  centra 

7 

6 

8  5 

10 

8 

11 

8 

Pelvis 

Sternebrae: 

Fewer  than  3  ossified 
Large  orbit 

1 

1 

1  1 

2 

2 

1 

1 

Wavy  ribs 

Short  ribs 

2 

2 

3  2 

1 

l 

Lumbar  rib 

6  4 

8 

6 
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Table  8 

Summary  of  External,  Visceral,  and  Skeletal  Examination  Findings 


Dosage 

of  MPP 

(mg/kg/day) 

0 

3.12 

1.25 

0. 

12 

No. 

% 

No. 

% 

No. 

7. 

No. 

% 

External  1 

Exam 

Fetuses 

examined 

215 

315 

238 

280 

Litters 

examined 

17 

22 

19 

21 

Fetuses 

with  anomalies 

1 

0 

0 

0 

1 

0 

0 

0 

Fetuses 

with  variants 

0 

0 

1 

0 

0 

0 

0 

0 

Litters 

with  anomalies 

1 

6 

0 

0 

1 

5 

0 

0 

Litters 

with  variants 

0 

0 

1 

5 

0 

0 

0 

0 

V  i  sceral 

Kxnm 

Fetuses 

examined 

105 

154 

113 

134 

Litters 

examined 

16 

22 

19 

21 

Fetuses 

with  anomalies 

0 

0 

0 

0 

1 

1 

0 

0 

Fetuses 

with  variants 

22 

21 

10* 

6 

11* 

10 

19 

14 

Litters 

with  anomalies 

0 

0 

0 

0 

1 

5 

0 

0 

Litters 

with  variants 

8 

50 

7 

32 

6 

32 

11 

52 

Skeletal. 

Exam 

Fetuses 

examined 

L 10 

L  6 1 

125 

14  5 

Litters 

examined 

17 

22 

19 

21 

Fetuses 

with  anomalies 

1 

1 

0 

0 

0 

0 

0 

0 

Fetuses 

with  variants 

21 

19 

28 

18 

24 

19 

20 

14 

Litters 

with  anomalies 

1 

6 

0 

0 

0 

0 

0 

0 

Litters 

with  variants 

9 

53 

15 

68 

11 

58 

9 

43 

Summary  of  External,  Visce 

ral,  Skeletal 

Fetuses 

examined 

215 

315 

238 

280 

Litters 

examined 

17 

22 

19 

21 

Fetuses 

with  anomalies 

1 

1 

0 

0 

1 

0 

0 

0 

Fetuses 

with  variants 

43 

20 

39* 

13 

35 

15 

39 

14 

L  i  tiers 

with  anomalies 

1 

6 

0 

0 

1 

5 

0 

0 

Litters 

with  variants 

11 

65 

17 

77 

13 

68 

15 

71 

*Signif icant ly  different  from  the  control  group. 
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DISCUSS  LON 

This  study  was  undertaken  to  evaluate*  the  teratogenic  and 
embryoLoxic  eifeeLs  of  4-nltropheny  I  raeihyl  phenyl  phosphi  nale  (MPP). 
Dose  levels  were  selected  based  upon  results  of  acute  and  subchronic 
toxicity  studies  (14,  4).  The  high  dose  ol  MPP  produced  collapse, 
changes  in  respiratory  rate  and  depth,  tremors,  gasping,  excessive 
salivation,  piloerection  or  rough  coat,  loss  of  equilibrium,  humpback, 
red  and  yellow  stains  on  anterior  and  posterior  body  sections, 
cyanosis,  and  vomiting  in  the  14-day  subchronic  toxicity  study. 
CLinical  signs  of  toxicity  observed  in  this  study  were  similar  at 
comparable  dose  levels  to  those  reported  in  the  14-day  subchronic 
study.  The  dose  levels  selected  for  this  study  produced  a  dose-related 
increase  in  the  incidence  of  clinical  signs  observed  in  the  treated 
animals  versus  the  controls. 

Evidence  for  a  teratogenic  effect  is  considered  to  be  a  dose- 
related  increase  in  frequency  of  major  malformations  in  the  test  groups 
compared  to  the  vehicle  control  group.  For  this  study,  major 
malformations,  such  as  cleft  palate,  protruding  tongue,  abnormal 
cranium  and  mandible,  were  considered  anomalies.  Minor  variations  in 
the  number  or  degree  of  ossification  of  sternebrue,  caudal  vertebrae, 
metatarsals,  metacarpals,  skull  bones,  vertebral  centra,  dilated  renal 
pelvis,  dilated  ventricles  of  the  brain,  cerebral  hemorrhage,  and  ribs 
(wavy,  short,  and  lumbar)  were  considered  to  be  variants  as  they  do  not 
represent  a  specific  malformation  but  a  transient  phase  in  development. 
However,  if  variants  occurred  at  significantly  higher  frequencies  in 
the  Lest  groups  compared  to  the  vehicle  control  group,  this  would  be 
considered  evidence  of  embryotoxicity .  Decreased  body  size  and  edema 
also  are  manifestations  of  embryotoxicity.  Fetal  deaths  or  resorptions 
are  considered  manifestations  of  maternal  toxicity,  not  evidence  of 
I e  ra togeni city  (Lb). 

MFiJ  did  not  produce  dose-related  teratogenic  or  embryotoxic 
effects.  The  MPP  dose  groups  contained  l  fetus  with  a  major  anomaly, 
cleft  palate  In  the  mid  dose  group.  This  represented  a  0. 4.1,4  anomaly 
rate  for  that  group  (total  238  fetuses)  which  is  similar  to  that  found 
in  the  vehicle  control  group.  Visceral  variant  findings  for  the  low 
dose  group  were  similar  to  those  found  in  the  vehicle  control  group, 
with  the  mid  and  high  dose  groups  having  significantly  fewer  fetuses 
with  variants.  Skeletal  variant  findings  were  similar  to  the  vehicle 
control  with  the  exception  that  6%  in  the  raid  and  4/  in  the  high  MPP 
dose  groups  had  supernumerary  lumbar  ribs.  The  presence  of 
supernumerary  lumbar  ribs  is  one  of  the  most  common  variants  in  rats 


One  vehicle  control  fetus  had  anomalies  of  the  head  characterized 
by  domed-shaped  cranium,  protruding  tongue,  and  short  maxilla  with  long 
mandible.  This  represents  a  0.472  anomaly  rate  for  fetuses  in  that 
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group  (total  21)  Letuses).  Palmer  (6)  reported  an  Incidence  of 
spontaneous  malformations  In  the  rat  of  0.41%  major  malformations  from 
51,349  control  fetuses. 

The  vehicle  control  and  MPP  dose  groups  had  a  higher  incidence  of 
nondose-related  visceral  and  skeletal  variants  than  published  control 
data  (6).  The  incidence  of  visceral  variants  was  21%  in  the  vehicle 
control  group  and  6%,  10%,  and  14%  in  the  MPP  high,  mid,  and  low  dose 
groups,  respectively.  Dilated  renal  pelvis  occurred  in  11%  of  the 
vehicle  control  fetuses  and  in  13%  of  the  MPP  low  dose  fetuses  versus  a 
published  control  incidence  of  6  to  7%.  However,  this  published 
control  rate  Included  renal  dilation  as  a  variant  only  when  no  pelvic 
projections  were  present  (j).  whereas  in  our  study  renal  pelvic 
dilation  was  recorded  as  a  variant  even  though  some  pelvic  projections 
were  present.  Other  visceral  variants  were  small  kidney,  cerebral 
hemorrhage,  dilated  ventricles  of  brain,  and  microphthalmia.  Likewise, 
2  skeletal  variants,  incomplete  ossification  of  cranium  and  vertebral 
centra,  occurred  at  a  higher  frequency  in  all  groups  than  in  published 
control  data  (6). 

Two  factors  may  have  contributed  to  the  incidence  of  variants  in 
the  vehicle  control  and  MPP  dose  groups.  The  vehicle  contained  18.5% 
absolute  ethanol.  Fetal  alcohol  syndrome  (FAS)  is  characterized  by 
growth  retardation  and  an  increased  frequency  of  major  and  minor 
malformations.  Mice  treated  with  alcohol  (3.75  ml/kg)  on  Day  7 
produced  a  high  frequency  of  fetuses  with  defects  of  the  head, 
microphthalmia,  cleft  palate,  and  a  characteristic  profile  in  which  the 
maxilla  failed  to  overlap  the  mandible  (16).  Even  though  rats  in  this 
study  received  a  lower  daily  dose  (0.58  ml/kg  ETOH),  they  did  receive 
it  on  Days  6  through  15.  Thus,  two  fetuses  in  the  vehicle  control 
group,  one  fetus  with  a  domed  cranium,  short  maxilla,  and  long  mandible 
and  one  fetus  with  small  lens,  and  one  fetus  in  the  mid  dose  (MPP) 
group  with  cleft  palate  and  microphthalmia  may  represent  a  fetal  effect 
of  the  ethanol  in  the  vehicle. 

The  vehicle  also  contained  21.5%  Tween  80.  The  Tween  component  of 
the  vehicle  may  not  be  inert  in  teratological  experiments.  Kocher- 
Becker  et  al  (17)  reported  that  Tween  20  when  given  to  mice  was  not 
merely  a  solubilizing  agent  but  a  teratogen  in  itself.  When  given  to 
Swiss  mice  as  a  single  injection  of  1.0  ml/kg  on  Day  9  of  gestation. 
Tween  20  produced  malformations  and  variants,  mostly  involving  the 
vertebrae  and  ribs,  in  11.8%  of  the  fetuses  in  comparison  to  0.8%  in 
the  control.  At  higher  dose  levels,  Tween  20  produced  malformations 
with  striking  similarities  to  those  produced  by  thalidomide.  Although 
the  rats  in  this  study  received  0.67  ml  Tween  80/kg  on  Days  6  through 
15,  variations  in  ribs  and  vertebral  centra  ossification  possibly  could 
be  attributed  to  the  Tween  in  the  vehicle.  In  comparing  Tween  20, 
Tween  4U,  Tween  60,  and  Tween  80,  Bresch  and  Ockenfels  (18)  found  that 
the  4  different  Tween  surfactants  acted  similarly  and  all  4  strongly 
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X' 


influenced  development  of  the  sea  urchin  embryo. 


CONCLUSION 

When  given  in  daily  oral  doses  of  0.12,  1.23,  and  3.12  mg/kg/day 
from  Days  6  through  13  of  pregnancy,  MPP  did  not  produce  dose-related 
teratogenic  or  embryotoxic  effects  In  Sprague-Dawley  rats. 


RECOMMENDATION 

If  efficacy  data  warrant  continued  development,  the  teratogenic 
potential  of  MPP  should  be  evaluated  in  a  second  species,  preferably 
the  rabbit,  to  confirm  its  low  risk.  If  additional  teratology  studies 
are  conducted,  a  new  vehicle  should  be  developed  which  would  not  only 
insure  the  stability  of  the  test  compound  but  also  would  be  more 
compatible  with  teratologic  evaluations. 
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CHEMICAL  DATA 


Test  Substance 

Chemical  Name:  4-Nitrophenyl  Methyl  Phenyl  Phosphinate 
Chemical  Abstract  Service  Registry  No.:  None 
Molecular  Structure 


Source:  Ash  Stevens  Inc. 

Detroit,  Michigan  48202 

Lot  No.:  XL  1X-40 
Contaminants:  None  detected 

Molecular  Weight:  277.2 
Melting  Point:  85-86°C 

Physical  State/Color:  Fluffy  white  crystals 

Stability:  Unstable  at  neutral  and  basic  pH.  Stable  in  acidified 

solution.  In  preliminary  studies  MPP  was  relatively  stable 
in  vehicle  for  8  days  as  determined  by  spec trophotometric 
measurement  of  p-nitrophenol  (Spectrophotometric  measure 
of  p-nitrophenol  for  phosphinate  determination.  LAIR 
Standard  Operating  Procedure  OP-STX-49.  Letterman  Army 
Institute  of  Research,  Presidio  of  San  Francisco,  CA. 

28  Dec  1981.) 
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Vehicle  Substances 

Chemical  Name:  Polysorbate  80  (Tween  80) 

Chemical  Abstract  Service  Registry  No.:  9005-65-6 

Source:  Fisher  Scientific  Co. 

Falrlawn,  New  Jersey  07410 

Lot  No.:  713137 

Chemical  Name:  Ethanol,  anhydrous 

Chemical  Abstract  Service  Registry  No.:  64-17-5 

Phase  I 

Source:  U.S.  Industrial  Chemicals 
Tuscola,  Illinois  61953 

Lot  No. :  136 

Phase  II 

Source:  Aaper  Alcohol  and  Chemical  Co. 

Louisville,  Kentucky  40214 

Lot  No. :  DSP-KY-73 

Chemical  Name:  Citric  acid,  monohydrate 
Chemical  Abstract  Service  Registry  No.:  77-92-9 

Chemical  Name:  Sodium  citrate 

Chemical  Abstract  Service  Registry  No.:  None 
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Date  of 
Preparation 


Analysis  of  Dosing  Solution 


Date  of 
Analysis 


Dosing 
Solution 
mg/m 


Intact  Phosphinate 
mg/ml 


Phase 

I 

18  Oct 

82 

18 

Oct 

82  ( 

18  Oct 

82 

18 

Oct 

82  ( 

18  Oct 

82 

18 

Oct 

82  ] 

18  Oct 

82 

19 

Oct 

82  ( 

18  Oct 

82 

19 

Oct 

82  ( 

18  Oct 

82 

19 

Oct 

82  J 

18  Oct 

82 

22 

Oct 

82  ( 

18  Oct 

82 

22 

Oct 

82  ( 

18  Oct 

82 

22 

Oct 

82  ] 

22  Oct 

82 

22 

Oct 

82  C 

22  Oct 

82 

22 

Oct 

82  C 

22  Oct 

82 

22 

Oct 

82  ] 

28  Oct 

82 

28 

Oct 

82  C 

28  Oct 

82 

28 

Oct 

82  C 

28  Oct 

82 

28 

Oc  t 

82  ] 

Phase 

II 

13  Feb 

83 

13 

Feb 

83  ] 

18  Feb 

83 

19 

Feb 

83  ] 

Determined  by  spectrophotometric  measurement  of  p-nitrophenol  for 
phosphinate  determination. 
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Historical  Listing  of  Major  Study  Events 


29  Jun  82 
31  Aug  82 
5  Oct  82 

12  -  15  Oct  82 

19  -  30  Oct  82 
2-4  Nov  82 

13  Dec  82 

20  Jan  83 
7-12  Feb  83 

14  -  27  Feb  83 

28  Feb  -  4  Mar  83 


Date  of  protocol  request. 

41  male  rats  arrived  at  LAIR  for  Phase  I. 

85  females  arrived  at  LAIR  for  Phase  I. 

Phase  I  breeding. 

Sperm-positive  females  dosed. 

Cesarean  sections  on  sperm-positive  females. 
52  males  arrived  at  LAIR  for  Phase  II. 

103  females  arrived  at  LAIR  for  Phase  II. 
Phase  II  breeding. 

Sperm-positive  females  dosed. 

Cesarean  sections  on  sperm-positive  females. 
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Misdosed  Animals 


MPP  Dose 

Maternal  ID 

Date  Removed 

0 

82D00716 

26  Oct  82 

0 

83D00033 

16  Feb  83 

3.12 

83D00074 

19  Feb  83 

1.25 

83D00018 

18  Feb  83 

1.25 

83D00022 

16  Feb  83 

1.25 

83D00057 

19  Feb  83 

0.  12 

82D00737 

25  Oct  82 

0.12 

83D00035 

21  Feb  83 

('■•12 

83D00094 

23  Feb  83 

Maternal  Clinical  Signs  -  Vehicle  Animals 


Maternal  Study 

ID  Day  Date 


Signs 


82D00691 

14 

28 

Oct 

82 

82D00703 

20 

2 

Nov 

82 

83D00039 

15 

23 

Feb 

83 

83D00062 

11 

21 

Feb 

83 

83D00063 

7 

16 

Feb 

83 

14 

23 

Feb 

83 

83D00082 

0 

12 

Feb 

83 

Brief  bleeding  from  mouth  on 
introduction  of  gavage  needle, 
not  dosed 

Enlarged  uterus,  left  horn  filled 
with  fluid  at  sacrifice 
Sound  production 

Misdose,  slight  foaming  at  mouth 
Red  stained  nose 
Sound  production 
Slight  weight  loss 


83D00082 
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Maternal  Clinical  Signs  -  3.12  mg/kg/day  MPP  Animals 


Maternal 

ID 

Study 

Day 

Date 

Signs 

82  D00696 

9 

22 

Oct 

82 

Gasping,  salivation 

83DOOOIO 

0 

9 

F  eb 

83 

Bloody  vaginal  discharge 

83D0001 6 

0 

8 

Feb 

83 

Bloody  vaginal  discharge 

9 

17 

Feb 

83 

Inac  tive 

15 

23 

Feb 

83 

Sound  production 

83D00020 

6 

14 

Feb 

83 

Blood  in  mouth  during  dosing 

83  D00024 

8 

17 

Feb 

83 

Inactive 

83D00042 

0 

8 

Feb 

83 

Slight  weight  loss 

83D00044 

7 

16 

Feb 

83 

Yellow  stained  mouth 

8 

17 

Feb 

83 

Yellow  stained  mouth 

83D0O047 

6 

16 

Feb 

83 

Misdose,  vomiting 

7 

17 

Feb 

83 

Yellow  stained  mouth 

13 

23 

Feb 

83 

Red  stained  nose,  sound  production 

14 

24 

Feb 

83 

Convulsions,  vomiting,  inactive, 
sound  production 

15 

25 

Feb 

83 

lied  stained  nose,  sound  production 

83D00050 

8 

17 

Feb 

83 

Inac  tive 

83D0005y 

0 

8 

Feb 

83 

Slight  weight  loss 

8 

16 

Feb 

83 

Inac  tive 

15 

23 

Feb 

83 

Yellow  stained  perianal 

16 

24 

Feb 

83 

Blood  on  nose 

83 DUO  101 

12 

23 

Feb 

83 

Yellow  stained  mouth,  sound  production 
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Maternal  Clinical  Signs  -  1.25  mg/kg/day  MPP  Animals 


Maternal 

ID 

Study 

Day 

Date 

Signs 

82D00735 

9 

22 

Oct 

82 

Blood  in  mouth  at  dosing 

82D00740 

20 

4 

Nov 

82 

Yellow  fluid  filled  mass  in  left 
axilla 

83D00003 

12 

24 

Feb 

83 

Inactive 

83D00029 

8 

17 

Feb 

83 

Bloody  vaginal  discharge,  signs  of 
abortion 

9 

18 

Feb 

83 

Clotted  blood  in  vaginal  area 

14 

23 

Feb 

83 

Bloody  vaginal  discharge,  sound 
production,  cyanosis 

15 

24 

Feb 

83 

Bloody  vaginal  discharge,  sound 
production,  inactive 

16 

25 

Feb 

83 

Sound  production,  cyanosis 

17 

26 

Feb 

83 

Inactive 

83D00031 

7 

17 

F  eb 

83 

Inac  tive 

83DUU032 

13 

23 

Feb 

83 

Mass  in  right  axilla 

20 

2 

Mar 

83 

At  sacrifice  mass  revealed 
granulomatous  tissue 

83D00056 

9 

17 

Feb 

83 

Hunched  posture 

83D00067 

15 

23 

Feb 

83 

Sound  production 

16 

24 

F  eb 

83 

Sharp  weight  loss 

83D00077 

0 

9 

Feb 

83 

Bloody  vaginal  discharge 

20 

1 

Mar 

83 

3  bladder  stones  at  sacrifice 
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fc 


Maternal  Clinical  Signs  -  0.12  mg/kg/day  Ml’F  Animals 


Maternal 

ID 

Study 

Day 

Date 

Signs 

82 D00P86 

14 

27 

Oct 

82 

Received  partial  dose 

83D00011 

0 

11 

Feb 

83 

Bloody  vaginal  discharge 

83DOO023 

8 

17 

Feb 

83 

Weight  loss 

15 

24 

Feb 

83 

Ataxia,  inactive 

83  D00054 

0 

8 

Feb 

83 

Slight  weight  loss 

12 

20 

Feb 

83 

Sound  production 

8  1DU0078 

8 

17 

Feb 

83 

Ataxia 

83D00080 

0 

12 

Feb 

83 

Slight  weight  loss 

83U0009 1 

6 

18 

Feb 

83 

Red  stained  mouth,  nose 

7 

19 

Feb 

83 

Red  stained  mouth 

12 

24 

Feb 

83 

Ataxia,  inactive 

APPENDIX  D-5 


e* 


CO 

e 

S 

< 


>, 

CTJ 

T3 

\ 

00 

'-s. 

00 

E 


I 

<TJ 


<0 

Q 


u 

<v 


T3 

d 

<3 

o 

c 

•o 

u 

0> 


T3 

> 


■g 


<U 

> 


Cfl 

<D 

CO 

3 

±J 

0> 

Cfc. 


o 

u 

0)  T> 
X)  <0 
6  0) 
3  Q 

?! 

I  "O 
I  <0 

I  s 


a 

Li 

O 

CO 

<u 

cd 


CO 

c 

o 


D. 

Li 

O 

CO 

<u 

cd 


CO 

c 

O 


c 

CO 

a 

a 


Coppes  —  39 


NN'JOCN'tNOO'O^^OO^ON^OON'JOM 
00  00  VO  O  O'  ON  O'OOOOO'O'OOO'  00  O'  00  O'  O'  O  lA 


>OmNN!M'ON<M'O'O'O'A'J00r''O>»'ONS00O' 


oooooooooooooooooooooo 


OOOOOOOOOOOOOOOOOOOOOO 


oom'OOOO'OOOO— lO'O'OOO'O— ivOONOOvOOr^ 

f— '  . — I  n  •-<  r~~* 


N-«  OH  H  - lONO^- lOO— •  CM  Al  r-H  .-I  O  0O 


MONPiiMoooMO-jootooom'OnioooN 


^*4 

sO 

CJ\ 

cn 

00 

O' 

o 

CN 

o 

vO 

o 

<r 

CN  -4* 

o 

Os 

co 

03 

00 

C7N 

o> 

o 

o 

CN 

CN 

ro 

co 

m 

CN 

CN 

m 

m 

r^. 

o 

d 

vO 

vO 

r^. 

r-. 

r^» 

o 

o 

O 

o 

o  o 

O 

o 

O 

O 

1—* 

u 

Q 

o 

O 

o 

O 

O 

O 

Q 

O 

o 

O 

O 

o 

o 

o 

o 

o  o 

o 

o 

o 

O 

o 

V 

M 

o 

o 

o 

O 

O 

o 

O 

o 

o 

o 

O 

o 

o 

o 

o 

o  o 

o 

o 

O 

o 

o 

u 

o 

o 

Q 

Q 

Q 

o 

Q 

Q 

o 

Q 

Q 

Q 

Q 

o 

Q 

O  Q 

Q 

Q 

Q 

a 

a 

J2 

CN 

CN 

<N 

CN 

CN 

CN 

<N 

CN 

CN 

CN 

CN 

co 

co 

CO 

CO 

CO  CO 

cO 

co 

co 

co 

CO 

00 

00 

00 

00 

00 

00 

CO 

00 

00 

00 

00 

00 

00 

00 

00 

00  00 

00 

00 

oo 

00 

00 

I 

« 


APPENDIX  E-2 


Coppes  —  40 


fMO-3-r»oOO'»’-,'£>aOfNOO-j-Omooa>'3' 

SCOMOOO«OOOOOOOvS  Ooooooaocoo 


9'Niflcive>B^M^N>}ino^^9ioin'0'0 


oooooooooooooooooooo 


oooooooooooooooooooo 


OOO^Of’"lOOOvOO'-»fNOOOO'£>Ol'-.CM.- l  O 

^  /*>  ' — *  >—*  • — 1  (*■■>  O  • — ‘  i — *  • — «  .—4 


'A'^'OU1^vO<vOOONVAO'0'NNOON 

H  H  ^  *H  H  H  r- I  H  H  iH  r— 4  H  «— 4 


O  o 
oo  <y\  o 

\0  o  f*» 
3  0  0  0 
O  O  O  O 
O  Q  a  O 

N  N  N 
00  CO  00  00 


inr4LnOiA^fO^^H(M 

rN.r^r^^r^^OOOOO 

OOoOQOOOQOO 

OOOOOOOOOOO 

QOQQQQQOQQQ 

~^cN^fNfNCNr>n^nn 

aoooooooooooaoeoaooooo 


r-»  \o  O 
»n  >0 
O  O  O 

O  o  o 
o  o  o 
a  a  a 
Ann 
00  00  oo 


APPENDIX  E-l 


1 

1 

0) 

j 

> 

*H 

05 

at 

J 

05 

at 

a 

> 

i-i 

f-4 

a 

u. 

J 

oo  sj^NinOoOQOfscoQ^^(Nin^o<rcocT' 
00  O'  O  O'  OO  O  o  O000>£30O<J'00O'C0(7'OC^rNfN 


<*  Lnr^cNr-<\cmf,^iAcs4trir>.r^rn^-4»-<'OOr>K'<J,—< 


OOOOOOOOOOOOOOOOOOOvOO 


o oooooooooooooooooo— <o 


CN  'OOOOmOOCfNCOnO'CO'COiA'OO'C^H 

1-^  H  •—*  r—i  t—A  fH  (N 


cm  HHH(sjooo«NHNO^fnHNHO-<fon 


s£>  \©  00  CO  £*■>  vO  CO 


NriNNCO'OMnNOOOOO'J 

i  H  pH  ^  ^  rH  »-H  ^  pH  pH  cH 


c*">  <t  r*».  On 
S'  „-t  <S|  <N 
vO  N  IS  N 

o  o  o  o 
o  o  o  o 
a  a  a  a 

tV  tN  <s|  f'J 
00  00  00  00 


>i  <  ^  m 
^  lO  o  ^ 

IS.  o  o  a 

o  o  o  o  o 

o  o  o  o  o 

a  a  a  a  q 

(S  N  IA  (A  (A 

CO  00  OO  00  00 


lAinO'JCOlA^O'lASOON 
IN  M  IA  IA  (A  ^  UA  .£>  As  Ps  00  O' 

oooaoooooooo 

OQOOOOOQOQOO 

oooooooooSoo 

aaaaaaaaaaaa 

PA  PA  PA  PA  PA  PA  PA  PA  PA  PA  PA  PA 

oocoaoaoaocoaocoooooaooo 


APPENDIX  E-4 


wswswsmems^ 


Coppes  —  42 


£ 


c 

< 

01 

H 

O 

.c 

a> 

> 


00 

•H 

3 

*© 

C 

<0 

X 

a> 

c/) 


0) 


(0 
0J 
H 
<0 
0 
a> 

•  U< 

a 


+  i 


00  to 
v-'  <U 
W  *- 4 
-C  03 

ocr 

-iA 

V 
3 

C 

<0 

V 

T.  ^ 


<u 

Du 


to 

0J 


<0 

I  * 

I 

« 

X  V 
<U  *H 
CO  0J 
8 
0) 
Du 


to 

0) 


CO 

r 


N  00  <js 
O  SO  H 


co  <r  cONm>j^^vON^vjO 


+ 1+  1+ 1  + 1±  1  +  1  +  1+ 1  + 1+  1+ 1  +  1  + 1+ 1+  1+  I 

in  h  3n  aooaor->-.cMcoo©Or^cOr-us© 
os  cn  n  HOO'D^(?'NHN>trsinin 


in  ro  co 


n^nnnnnn 


N  rU  (N) 
CSi  r-l 


OvOfsO'0003(N<fNv0^f^ 
NMCMOHN^JNiON^H^ 

+  1  +  1+  I  +|+*l  +  l+l±l+l  +  l+l  +  l+l+l+l+l 

^-*aor^o^Or^ooooOiAvOONOvOr*» 

NO'r«s^in>jNNCM{MHCN<M>NONaN't 

v0^fnsO^'0'j't>j«?^o3fnfOfnnn 


\£>  n-  in 
n  m  n 


ino\oon'jMN^ooo'<fm 

ncMNnHNNNinNH«jH 


+1+1+1  +i+i+t+i+i+i±i+i+i+i+i+i+i 

.©©no  r>.  r->*  ooa''OON^'CNJnr>oO'j<3' 

rH^i/>»J-«^(NHN*-<OHNCOinCOrs»t 

©coco©-vr©<fco->t<r^cococococoro 


cococoocnr^ocM^^^roo^mo^ 

rsinvjofs*^inN'<f'0^^‘n^'X5in<r 


(NQOOOO'JCN'ONinSfMNNO'Ops^ 


rsO'iO^'-i't'OCN>}r-iinNNoo 


CM 

00 

co 

<7N 

<r 

co 

*— u 

ON 

<7n 

CM 

co 

O 

v© 

CM 

v© 

00 

<Ti 

<7N 

o 

•— 4 

CM 

m 

o 

H 

co 

^© 

vO 

r-* 

ao 

<JN 

0J 

V© 

© 

© 

p^. 

r^» 

r^*. 

rs. 

o 

8 

o 

o 

o 

O 

O 

O 

o 

c 

o 

O 

o 

O 

O 

O 

O 

o 

o 

o 

o 

o 

O 

O 

o 

u 

o 

o 

o 

o 

o 

O 

o 

8 

o 

O 

o 

o 

o 

o 

o 

O 

o 

V 

a 

a 

Q 

o 

Q 

o 

o 

o 

Q 

Q 

Q 

o 

a 

Q 

Q 

o 

u 

s 

cm 

cm 

CM 

CM 

CM 

3 

CM 

co 

co 

co 

CO 

CO 

CO 

CO 

CO 

CO 

<0 

00 

00 

00 

00 

30 

00 

00 

00 

ao 

00 

ao 

00 

00 

00 

00 

l* 


APPKNDI X  K 


\u 


HNOvoHvfO'C<ro>t7'cNONOO>j'?MO>jaooo 

^N^N^CNHHrOin-^ 


OcMr^^i>oa\00'4,ooor^Of^®'0^r^>^-'3aoo 

SN®OOOOOffi»(,'Nn>000>t<To5vOh«'OOON>H 


iflnmini'iwnifl^n-jflncKnpinnninn 


■JOl'INO^lfl'ON-iOOOl'l'fiflOCOnvONNaiN 

(M^HN4nnNN^HNMNON-^NlrtNNN 


+  !  +  l±l+l+l  +  l+1  +  l+l+l+l  +  |+|+|+|+l+l+|+l  +  |+|+| 

sONCONf^cornOr-iHi/iH^iniAr'O^'CM'^OO 

o<ONONas^f-4NcoNooo*^'>Dh'NO'rsaN<f)^ 


(NcofiHHOO'j4^cocMno'Nfon^^co<ro 


+  1  + 1  +  1+ l±  1  +  1+ 1+1+ 1+1  + I +  1+1 +  1+1+ I +1+1+ I +  1  +  1+ I 

HvonnonmMiAHOOoo^>j^oo>OHnNeMH 

^vO^'SO^O'^Oi^vDNNO'sj^h.vOCONOOne^ 


u->romrn^fmr-»^-<frn^ 


nnniflnn 


rsnrsnoOf^/icp'£)rjOO'T^^NfOO»AinvOvO 

iAcNininiTifnrsi/iiAvcinco>o>yn>£isriorN.n»nin 


^Ornco^on^N'ficoniAOHvDcoNnHOO'J 


00  ro  St  O'  r**  vO^r-avOOOCNONCJOvOO^^OvOO^ 


sO  O'  <T 

oo  <y>  &\  o 

vO  vO  '■O  N 

o  o  o  o 
o  o  o  o 
a  a  a  a 

N  (N  (S  N 

oo  co  co  oo 


^  n  ©  -t 
O  CM  N  (O 

n  n  r*« 
o  o  o  o 
o  o  o  o 
a  a  a  a 

CJ  CN  CN  <N 

00  00  00  oo 


ffi  O  n  o 

O  in  ift  ^ 

r-»  r-^  r—  o 
O  O  O  O 
O  Q  O  O 

a  3  a  a 

N  (N  N  fA 

00  oo  oo  ao 


v£>  O  >»  C--i 
-I  (S  IN  -J 

o  a  o  o 

O  O  O  O 
O  O  O  C 

a  a  a  a 

ro  PH  co  m 
00  00  00  » 


■O  rv  O  !MA  -i 

-S  -S  i/N  u~i  O 

O  O  O  O  O  <-< 

O  O  O  O  O  O 

o  o  o  o  o  o 

a  a  a  a  a  a 

n  ■”  o  n  nn 

ao  ao  oo  oo  oo  oo 


APPENDIX  F-2 


Coppes 


44 


APPENDIX  F-3 


Fetuses  not  weighed. 


d 


$ 

* 


ill 


a? 


a 

f 


i 


•i 


'Jfl 


& 


I 


£ 


C 


1 


t: 

I 

I 


c 


Coppes  —  45 


on  o  oo  n 

H  CN  H  H  Sf 


lA  CS  N 

m  h  n  ^  on  ^  <r  cm  so  m  ^  ^  n 


Hh  1+ 1+1  + 1+ 1  +1+  1+ !  +  1  + !+  1+1  + 1+ 1  +  1+ 1  +  1+  1+1  +  I 

O'j'^Ou'O'Onn  on  lA  CO  CO  •«?  00  H  in  ON  O  ^ 
N'XMANtAHvOsfivfi  f<  ON  H  <r  N  H  N  ^  Cl  H  o 


ro  a  >j  'Omfr)(AiA(AN<A«onn'j 


ooov^Nen^NiAO  m  cm  o  o  m 

<T  N  N  ^  (A 


o  N  oo  st  h 

fNJ  t-4  H  rH  CM 


+  1+1+  I  +  1+1+  1+1+  1+1  +  1+1+  1+1+  I  +1+  1+1+  1+1+  I 
m  o  o  cm  Vi  \o  cM0OH^^^n<f  o  <r  o  o  oo  o  m 

OCO'OONCONCOO  O  ^  CM  ON  00  00  S  00  (A  A  CM 


sj  ^  n  n  n  >?  4  n  n  a  n  n  <n  n  n  m 


AONvOflooNtNvOvCfn  mr^aoooo  m  n.  m  o  00 
NHHNfAfACM^N  co  cm  ,-h  cm  <r  cm  m  —<  cm  .-<  cm  ca 


cbms  voONOOmr^  qo  n  h  n  o  a  <f  vo  n  n 

ONfN(A0O4ONNrs00  OONrsNN'ONN'ONN 


mm<r  cn  <f  nA  ro  m  m  sj  ^  a  a  A  n  nn«j 


s  a  on  o  vfi  m  n  >-•  o  oocnmmnjONinvoOfomoo 
AAA  AAOOyfinvO  AAvOnvO  <r  A  vO  a  <r  H 


r^.  N  ri  A  ON  vO  AA^JpH  AO  'O  N  >0  00  00  O' 

r-4  r—4 


00  00  o  vO  ^  u*N  00  'fr  O'  N  00  ^  00  »- «  m  ON  vD  ON  NO  CM 

p  "i 


n  *0  rs  on  ^  ^  4  - *  m 
ON^cSN't'OO^^ 
O  N  N  A  N  N  OOO 
oooooo  000 
000000000 
000000000 
cMrsicMcMCMcMcnmcn 
OOoOOOoOOOoOOOOOOO 


n  ao^ooa 
cm  cm  pa  m  m  ^ 
oooooo 
oooooo 

So  o  o  o  o 

00000 
<A  n  n  (A  n  <a 
00  00  00  00  00  00 


^  ON  A  00  O  A 
A  iO  S  MX)  O' 
OOOOOO 
OOOOOO 

oooooo 
a  o  o  o  a  o 
n  a  n  n  a  a 
00  00  00  00  00  00 


APPENDIX  F-4 


& 


i® 

9 

fi\l» 


i 


Coppcs  — 


oooooooooooooooooooooo 


OOOOOOOCC'-'OOOOOOOOOOOO 


4(f'r^NNvC(SM^vC>Oin-^flOrN^'<f^MNOOO' 


— I  v£>  O'  -O 
M  O'  O'  O 
vO  \D  N 

o  o  o  o 
o  o  o  o 
o  o  p  e 

N  N  (M  N 

oo  oo  eo  oo 


\o  ro  oo 

O  N  N  n 
f»  r-  f*» 
o  o  g  o 
o  o  o  © 
O  Q  O  O 

N  N  N  N 
00  00  00  00 


O'  O  N  o 
n  ia  in  h 
© 

o  g  o  o 
o  o  o  o 
c  a  a  a 

<N  CM  N  n 
00  00  OO  00 


vO  ©  ^  «m  sr  r«. 
— i  cn  <\i  <•  -o  -o 
o  o  o  o  o  c 
o  g  o  o  o  o 
o  o  ©  c  o  o 
a  ©  o  a  o  o 
n  n  nn  m  n 

00  00  OO  00  00  00 


O  O'  ro  <-■ 

in  in  n  o 
O  O  O  -J 

o  o  o  o 
o  o  o  o 
Q  a  a  o 
n  n  m  n 
00  00  00  oo 


APPENDIX  G-2 


,  n  >  *  »  ’  * 


/('-//•i  •>;a  a 


*  Number  of  fetuses  examined, 
t  Number  of  fetuses  with  variants. 
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Incidence  of  Anomalies  and  Variants 
Vehicle  Animals 


Maternal 

ID 

Number 

Examined 

Anomalies 
No.  % 

Variants 
No.  X 

82D00682 

9 

0 

0 

0 

0 

82D00691 

17 

0 

0 

4 

24 

82  D00698 

14 

0 

0 

0 

0 

82D00703 

1 

1 

100 

1 

100 

82D00719 

15 

0 

0 

0 

0 

82D00724 

6 

0 

0 

0 

0 

82D00743 

12 

0 

0 

7 

58 

82D00751 

9 

0 

0 

2 

22 

83 D 00001 

9 

0 

0 

2 

22 

83D00019 

18 

0 

0 

6 

33 

83D00039 

7 

0 

0 

0 

0 

83D00062 

19 

0 

0 

8 

42 

83D00063 

L4 

0 

0 

1 

7 

83D00070 

18 

0 

0 

2 

11 

8JD00076 

17 

0 

0 

0 

0 

83D00082 

14 

0 

0 

5 

36 

83  DOOQ96 

IC> 

0 

0 

5 

31 
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Incidence  of  Anomalies  and  Variants 
3.12  mg/kfc/day  MPP  Animals 


Maternal 

ID 

Number 

Examined 

Anomalies 
No.  % 

Variants 
No.  X 

82D00681 

14 

0 

0 

2 

14 

82D00696 

13 

0 

0 

1 

8 

82D00699 

7 

0 

0 

0 

0 

82D00704 

17 

0 

0 

2 

12 

82D00706 

12 

0 

0 

1 

8 

82D00723 

16 

0 

0 

3 

19 

82D00728 

12 

0 

0 

1 

8 

82D00734 

12 

0 

0 

0 

0 

82D00739 

16 

0 

0 

0 

0 

82D00750 

16 

0 

0 

5 

31 

82D00752 

16 

0 

0 

3 

19 

83D00010 

15 

0 

0 

5 

33 

83D00016 

14 

0 

0 

0 

0 

83D00020 

18 

0 

0 

3 

17 

83D00024 

17 

0 

0 

1 

6 

83D00042 

16 

0 

0 

0 

0 

83D00044 

14 

0 

0 

1 

7 

83D00047 

14 

0 

0 

3 

21 

83D00Q50 

12 

0 

0 

3 

25 

83D00059 

17 

0 

0 

1 

6 

83D0007  3 

18 

0 

0 

1 

6 

83D00101 

9 

0 

0 

3 

33 
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Incidence  of  Anomalies  and  Variants 
1.25  mg/kg/ day  MPP  Animals 


Maternal  Number  Anomalies  Variants 
ID  Examined  No.  X  No.  X 


82D00689 

9 

82D00697 

17 

82000700 

15 

82D00710 

13 

82D0071 5 

16 

82D00731 

16 

82D00735 

4 

82D00740 

7 

82D00745 

13 

82000763 

12 

83D00003 

14 

83D00014 

5 

83D00031 

5 

83D00032 

16 

83D00037 

19 

83D00056 

10 

83D00060 

15 

83D00067 

16 

83D00077 

16 

0  0  2  22 

0  0  3  18 

0  0  0  0 

0  0  7  54 

0  0  16 

0  0  16 

0  0  1  25 

0  0  0  0 

0  0  4  31 

0  0  2  17 

0  0  0  0 

0  0  1  20 

0  0  3  60 

0  0  4  25 

0  0  0  0 

0  0  1  10 

0  0  0  0 

0  0  0  0 

1  6  5  31 
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Incidence  of  Anomalies  and  Variants 
0.12  mg/kg/day  MPP  Animals 


Maternal 

ID 

Number 

Examined 

Anomalies 
No.  % 

Variants 
No.  % 

32  D00693 

14 

0 

0 

4 

29 

82D00714 

15 

0 

0 

0 

0 

82D0072  7 

17 

0 

0 

0 

0 

82D00729 

12 

0 

0 

1 

8 

82D00746 

11 

0 

0 

3 

27 

82D00764 

6 

0 

0 

0 

0 

83D00004 

13 

0 

0 

4 

31 

83D00011 

13 

0 

0 

3 

23 

83D0001 5 

15 

0 

0 

4 

27 

83D00023 

12 

0 

0 

1 

8 

83D00023 

15 

0 

0 

0 

0 

83D00030 

17 

0 

0 

5 

29 

83D00034 

17 

0 

0 

2 

12 

83D00038 

13 

0 

0 

2 

15 

83D00043 

11 

0 

0 

1 

9 

83D00034 

11* 

0 

0 

2 

18 

81D00069 

16 

0 

0 

4 

25 

83D0007 3 

10 

0 

0 

0 

0 

83D00078 

17 

0 

0 

2 

12 

83D00080 

14 

0 

0 

1 

7 

83D00097 

11 

0 

0 

0 

0 

*0ne  fetus  lost  during  processing  not 
included  in  skeletal  examination. 
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